The reaction and the proposed mechanism of 3-halopyruvamides 3 and their ester analogs with S and N binucleophiles is described. 
Introduction
3-Halopyruvamides and their ester analogs are interesting in enzymology 1 and also as activators for phototropic compositions. 2 One of the greatest advantages of 3-halopyruvamides compared to 3-halopyruvates is that pyruvate dependent enzymes bind them like pyruvates, but are not able to accept them as substrat during the catalytic process. 1, 3 This makes them useful as potential inhibitors for pyruvate decarboxylases, pyruvate dehydrogenases or pyruvate oxidases. Recent studies 4 revealed important inhibitory properties for HIV proteases of certain α-keto-amides.
Some di-or tripeptidyl α-keto esters, α-keto amides and α-keto acids show inhibitor properties of cystin proteases and may be used for the treatment of diseases which involve neurodegradation.
A different behaviour was observed with N,N-and N,S-binucleophiles as presented in Scheme 1. In the reaction of compound 3 with N,N-binucleophiles like 4, 5 and 6 we obtained by the simple reflux in CH 3 CN (or in DMF at room temperature) imidazopyridines 12, imidazopyrimidines 13 and imidazothiazoles 14 of high degree of purity with yields from 46% to 71%. 1 H and 13 C NMR spectra are compatible with the proposed structures. We performed the When mixed N,S-binucleophiles 9, 10 and 11 were used in the reaction with haloketons 3, thiazoles 15 and 2-imino-thiazolidines 16 and 18 were easily formed at reflux in CH 3 CN. Yields of pure crude compounds varied from 50% to 83%. Synthesized compounds seem to be the result of the reaction of the exocyclic sulphur with the carbon bearing halogen of the compound 3. H NMR spectra were recorded at 80 MHz on a Bruker WP 80 spectrometer or at 300 MHz on a Bruker AM 300 spectrometer, 13 C NMR broadband decoupled spectra and 13 C NMR coupled spectra at 75 MHz on a Bruker AM 300 spectrometer using tetramethylsilane as internal reference. High resolution mass spectra were obtained with a Varian Mat 311 mass spectrometer. IR spectra were determined with a Perkin-Elmer 225 or 1420 spectrometer. Melting points were taken with a Kofler hot stage apparatus.
General procedure for the preparation of oxiranes 1
The starting oxiranes 1 (R= CONH 2 ) were easily prepared by treating the corresponding cyano ester oxiranes with ammonia according to a described procedure.
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General procedure for the preparation of 3-halohydrines 2 Hydrobromic acid (18 mol/L or 47 %; 38 mL) was added to the solution of the oxirane 1 (9.2 mmol) dissolved in MeCN (30 mL) and left 3h at room temperature under stirring and then without stirring for 12h. Formed crystals were washed with water (to pH = 7), dried in vacuo (50°C, 100mbar, 24h) and recrystallised from MeCN. The crude product was pure enough for the preparation of pyruvamides 3 and heterocycles forming reactions.
3-Bromo-2-cyano-2-hydroxy-3-(4-methylphenyl)
propanamide (Ar = pCH 3 C 6 H 4 , R = CONH 2 , X = Br) (2j). According to the general procedure 3-(4-methylphenyl)-2,2-oxirandicarbonitrile (1) (2 g, 10,9 mmol) was converted to 2j in 93% yield; m.p. 210°C (MeCN General procedure for the preparation of 3-halo-2-oxopropanamides (3) 3-Halo-2-oxopropanamides 3 were easily prepared starting from the corresponding cyano oxiranes 1 according to the described procedure 19 . As compounds 3 react rapidly when heating with water present in the medium to form diols, it is important to use dry solvent for the reaction as for the recrystallisation.
General procedure for the preparation of imidazo[1,2-a]pyridine-2-carboxamides 12a -12d
2-Pyridinamine 4a (R 1 = H; 1.8 g, 0.02 mol) or 6-nitro-2-pyridinamine 4b (R 1 = NO 2 ; 1.39g, 0.02 mol) was added to the stirred solution of halopyruvamide 3 (X = Cl, in the case 12a X = Br; 0.01mol) in acetonitrile (30mL). The reaction mixture was heated under reflux for 12h. After cooling the solvent was partialy removed and the solid product was filtered off, washed with acetonitrile, dried and recrystallised from MeCN. The same yields were obtained in DMF as solvent (10h, room temperature). At the end of the reaction the solvent was evaporated and EtOH added to the solid. The crude product which precipitated was recrystallised from MeCN. 
3-(4-Chlorophenyl)imidazo[1,2-a]pyridine-2-carboxamide

